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(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten a time until 
recovery and return of a device from abnormal stoppage 
thereof, by providing a state acquisition means for acquiring 
information regarding a processing stage and a state of each 
part of a device in a device when a device stops in 
emergency. 

SOLUTION: When a device stops abnormally, a main 
processing part 310 acquires a device state from a device 
state storage table 390 and the state is stored in an 
emergency device state storage table 380. A signal 
expressing that the device is in stoppage is transmitted to a 
signal transmission part 340 and the device is in its 
stoppage state. When a signal expressing recovery from 
emergency from a position change sensor is received, a 
recovery processing decision part 350 decides recovery 
processing based on data of a recovery processing means 
table 360 and transmits it to the main processing part 310, 
and the main processing part 310 transmits an order of 
recovery processing to each unit part 370. Thereafter, when 

recovery processing is finished normally, return processing to a device state in emergency is 
carried out. After normal return is recognized, operation of a device is started again from a state 
immediately before stoppage thereof. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Semiconductor fabrication machines and equipment characterized by providing the following. 
A state acquisition means to acquire the information about the processing stage in the equipment at the 
time of a halt, and the state of each part of equipment when equipment stops by generating of an 
emergency. A detection means to detect that the aforementioned emergency was completed. A recovery 
means to send predetermined instructions to each part of equipment according to the processing stage of 
the equipment at the time of the aforementioned halt, and to perform recovery. A return processing 
means to send instructions to each part of equipment after this recovery or in parallel to this recovery 
that each part of equipment should be returned to the state of each part of equipment at the time of the 
aforementioned halt. 

[Claim 2] The aforementioned detection means is a semiconductor aligner according to claim 1 
characterized by being what detects that the position change stopped when it has a means to detect the 
position of equipment and equipment stops by position change. 

[Claim 3] The aforementioned return processing meanses are semiconductor fabrication machines and 
equipment according to claim 1 or 2 characterized by being what sends the instructions for the 
aforementioned return when the aforementioned recovery is completed normally. 
[Claim 4] When equipment stops by generating of an emergency, the aforementioned state acquisition 
means From the device-status storing table on which the newest information about the processing stage 
in equipment and the state of each part of equipment which equipment has is stored It is what acquires 
the information about the processing stage in the equipment at the time of a halt, and the state of each 
part of equipment, the aforementioned recovery means Semiconductor fabrication machines and 
equipment given in any 1 term of the claims 1-3 characterized by being what has the recovery table 
which specified the required processing for the recovery to each part of equipment according to the 
processing stage in the equipment when suspending equipment by generating of an emergency. 
[Claim 5] They are semiconductor fabrication machines and equipment given in any 1 term of the claims 
1-4 characterized by having a means to perform the required display related unusually when 
abnormalities become clear in the aforementioned recovery. 

[Claim 6] When equipment stops by generating of an emergency using one semiconductor fabrication 
machines and equipment of the claims 1-5 The information about the processing stage in the equipment 
at the time of a halt and the state of each part of equipment is acquired. Detect it, when an emergency is 
completed, and after that, according to the processing stage of the equipment at the time of the 
aforementioned halt, send predetermined instructions to each part of equipment, and recovery is 
performed. Moreover, the device manufacture method characterized by returning each part of equipment 
to the state of each part of equipment at the time of the aforementioned halt after this recovery or in 
parallel to this recovery, and continuing manufacture of a semiconductor device. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] When emergencies, such as a rapid position change by 
the earthquake etc., occurred and equipment stops this invention, When the state of the equipment at that 
time is acquired and it recovers from an emergency after that It is related with the device manufacture 
method using the semiconductor fabrication machines and equipment and this which do automatic 
maintenance work (restoration processing) based on the processing beforehand set up about each unit of 
equipment, and perform restart of equipment, and a report of a failure part according to the result. 
[0002] 

[Description of the Prior Art] When emergencies, such as a rapid position change by the earthquake etc., 
occurred and equipment was stopped conventionally, subsequent recovery and subsequent return 
processing were performed according to the manual with which the inspection person in charge was 
decided. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by such conventional method, on the occasion of 
recovery or restoration processing, there will surely be free time from an emergency end to recovery or a 
restoration processing start, and since the state of equipment when an emergency occurs is not known, in 
order to have to perform general maintenance work, unnecessary time will be spent, and there was a 
trouble that this led to the fall of production number of sheets. 

[0004] The purpose of this invention is to shorten and have the time to the recovery and the return from 
the abnormal stop of equipment in view of the trouble of such conventional technology in 
semiconductor fabrication machines and equipment and the device manufacture method using this, and 
enable it to perform more efficient device manufacture. 
[0005] 

[Means for Solving the Problem] In order to attain this purpose the semiconductor fabrication machines 
and equipment of this invention A state acquisition means to acquire the information about the 
processing stage in the equipment at the time of a halt, and the state of each part of equipment when 
equipment stops by generating of an emergency (310 380), A detection means to detect that the 
aforementioned emergency was completed (320, 330, 340), A recovery means to send predetermined 
instructions to each part of equipment according to the processing stage of the equipment at the time of 
the aforementioned halt, and to perform recovery (310, 350, 360, 380), After this recovery or in parallel 
to this recovery, it is characterized by providing a return processing means to send instructions to each 
part of equipment that each part of equipment should be returned to the state of each part of equipment 
at the time of the aforementioned halt. Here, the sign in a parenthesis shows the element which 
corresponds in an example. 

[0006] moreover, when equipment stops by generating of an emergency using such semiconductor 
fabrication machines and equipment, the device manufacture method of this invention The information 
about the processing stage in the equipment at the time of a halt and the state of each part of equipment 
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is acquired. Detect it, when an emergency is completed, and after that, according to the processing stage 
of the equipment at the time of the aforementioned halt, send predetermined instructions to each part of 
equipment, and recovery is performed. Moreover, after this recovery or in parallel to this recovery, each 
part of equipment is returned to the state of each part of equipment at the time of the aforementioned 
halt, and it is characterized by continuing manufacture of a semiconductor device. 
[0007] 

[Embodiments of the Invention] In the desirable operation gestalt of this invention, the aforementioned 
detection means detects that the position change was completed, when it has a means to detect the 
position of equipment and equipment stops by position change. Moreover, the aforementioned return 
processing means sends the instructions for the aforementioned return, when the aforementioned 
recovery is completed normally. The aforementioned state acquisition means acquires the information 
about the processing stage in the equipment at the time of a halt, and the state of each part of equipment 
from the device-status storing table on which the newest information about the processing stage in 
equipment and the state of each part of equipment which equipment has when equipment stops by 
generating of an emergency is stored. Moreover, the aforementioned recovery means has the recovery 
table which specified the required processing for the recovery to each part of equipment according to the 
processing stage in the equipment at the time of a halt. Furthermore, when abnormalities become clear in 
the aforementioned recovery, it has a means to perform the required display related unusually. 
[0008] In this composition, when the emergency of a rapid position change causes an earthquake etc. 
and equipment carries out an abnormal stop, the information about the processing stage in the equipment 
at that time and the state of each part of equipment is recorded. And an instruction sends [ maintaining to 
the reboot of equipment, and each unit, when it judges that it recovered from the emergency from the 
detection result of a position detection means, and ], the state of each part of equipment recorded when it 
judged that it is normal as a result and equipment stopped by emergency generating reads, and an 
instruction is sent [ resuming processing and ] from the processing in front of emergency generating. 
[0009] 

[Example] The perspective diagram showing the appearance of the semiconductor fabrication machines 
and equipment which drawing 1 requires for one example of this invention, and drawing 2 are drawings 
showing the internal structure of drawing 1 . As shown in this drawing, these semiconductor fabrication 
machines and equipment are arranged to the ** tone chamber 101 which performs environmental 
temperature control of the main part of equipment, and its interior. In the display unit 102 for EWS and 
the main part of equipment which display the predetermined information in the EWS main part 1 06 and 
equipment which have CPU which controls the main part of equipment It has the console section 
containing the control panel 103 for performing a predetermined input to the monitor TV 105 which 
displays the image information obtained through an image pek-up means, and equipment, and the 
keyboard 104 grade for EWS. For an emergency stop switch and 109, as for a LAN telecommunication 
cable and 111, 110, such as various switches and a mouse, is [ 107 / an ON-OFF switch and 108 / the jet 
pipe of generation of heat from a console function and 1 12 ] the exhausts of a chamber among drawing. 
The main part of semiconductor fabrication machines and equipment is installed in the interior of a 
chamber 101. The display 102 for EWS is a thing thin shape flat type [, such as EL, plasma, and liquid 
crystal, ], is dedicated to chamber 101 front face, and is connected with the EWS main part 106 by the 
LAN cable 1 10. A control panel 103, a keyboard 104, and monitor TV 105 grade are also installed in 
chamber 101 front face, and enable it to have performed the same console operation as usual from 
chamber 101 front face. 

[0010] In drawin g 2 , the stepper as semiconductor fabrication machines and equipment is shown. 
Among drawing, a reticle and 203 are wafers, and 202 can imprint the pattern on a reticle 202 to the 
photosensitive layer on a wafer 203 with the projection lens 206, when the flux of light which came out 
of light equipment 204 illuminates a reticle 202 through the lighting optical system 205. The reticle 202 
is supported by the reticle stage 207 for holding a reticle 202 and moving. A wafer 203 is exposed after 
vacuum adsorption has been carried out by the wafer chuck 291. The wafer chuck 291 is movable to 
each shaft orientations with the wafer stage 209. The reticle optical system 281 for detecting the amount 
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of position gaps of a reticle is arranged at the reticle 202 bottom. The projection lens 206 is adjoined 
above the wafer stage 209, and the off-axis microscope 282 is arranged. It is a main role that the off-axis 
microscope 282 performs relative-position detection with an internal reference mark and the alignment 
mark on a wafer 203. Moreover, these stepper main part is adjoined, the reticle library 220 and the wafer 
carrier elevator 230 which are a peripheral device are arranged, and a required reticle and a required 
wafer are conveyed by the reticle transport device 221 and the wafer transport device 231 at a stepper 
main part. The chamber 101 consists of a filter box 213 which filters the air-conditioning cabin 210 and 
minute foreign matter which mainly perform temperature control of air, and forms the uniform flow of 
pure air, and a booth 214 which intercepts equipment environment with the exterior. Within a chamber 
101, the air by which temperature control was carried out at the condensator 215 and the reheat heater 
216 in the air-conditioning cabin 210 is supplied in a booth 214 through an air filter g by the blower 217. 
From the return mouth ra, the air supplied to this booth 214 is incorporated again in the air-conditioning 
cabin 210, and circulates through the inside of a chamber 101. Usually, strictly, this chamber 101 has 
introduced the air outside the booth 214 of about ten percent of the amount of recirculating airs through 
a blower from the open air inlet oa in which it was prepared in the air-conditioning cabin 210, in order to 
always maintain the inside of not the perfect circulatory system but the booth 214 at a positive pressure. 
Thus, it makes it possible for a chamber 101 to keep constant the environmental temperature on which 
this equipment is put, and to keep air pure. Moreover, in preparation for cooling of a ultrahigh pressure 
mercury lamp, or poisonous gas generating at the time of laser abnormalities, an inlet port sa and an 
exhaust port ea are formed in light equipment 204, and the forcible exhaust air of a part of air in a booth 
214 is carried out via light equipment 204 at the plant through the ventilating fan of the exclusive use 
with which the air-conditioning cabin 210 was equipped. Moreover, it connected with the open air inlet 
oa and the return mouth ra of the air-conditioning cabin 210, respectively, and they are equipped with 
the chemisorption filter cf for removing the chemical in air. 295 is a damper and has mitigated the shake 
by vibration etc. from semiconductor fabrication machines and equipment. 
[001 1] Drawing 3 is the block diagram showing the composition of the portion concerning the 
processing at the time of emergency generating in these semiconductor fabrication machines and 
equipment. When each instruction of maintenance processing and recovery is sent to the unit section 370 
or equipment stops by emergency generating according to the signal which 310 is the main processing 
section and has been sent from the signal transceiver section 340 in this drawing The device status at 
that time is acquired from the device-status storing table 380 at the time of extraordinary generating, and 
it writes in the device-status storing table 390, or processes sending the information on the device-status 
storing table 390 to the recovery determination section 350 at the time of extraordinary generating etc. 
about recovery. 320 is the equipment position measurement section and is attached in the damper 295 of 
drawing 2 . 

[0012] The equipment position measurement section 320 measures the position of the present 
equipment, and transmits a measurement value to the equipment position change calculation section 
330. The equipment position change calculation section 330 calculates position change of equipment 
from the position measured in the equipment position measurement section 320, and transmits the result 
to the signal transceiver section 340. The signal transceiver section 340 judges whether based on the 
position change information sent from the equipment position change calculation section 330, it 
recovered from the emergency, and sends the result to the main processing section 310 as a signal. 
[0013] The recovery determination section 350 reads the data immediately after emergency generating 
in the device-status storing table 380 at the time of extraordinary generating, chooses required 
processing from the recovery means table 360 based on the data, and sends the processing information 
to the main processing section 310. Recovery required for the recovery determination section 350 is 
stored in the recovery means table 360 as a table. The example of a format of this table is shown in 
drawin g 4 . 

[0014] The unit section 370 points out the reticle stage 207 of drawing 2 , the wafer stage 209, a wafer 
conveyance system, etc. A device status when the signal with which an emergency is expressed from the 
signal transceiver section 340 is sent to the main processing section 3 10 is stored in the device-status 
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storing table 380 via the main processing section 310 from the device-status storing table 390 at the time 
of extraordinary generating. The newest state of the device status which changes every moment is stored 
in the device-status storing table 390 in detail. At the time of extraordinary generating, the device-status 
storing table 380 and the device-status storing table 390 are the same formats fundamentally, and show 
the example of a format of these tables to drawing 5 . 

[0015] Drawing 6 and drawing 7 are flow charts which illustrate processing of the portion concerning 
the processing at the time of this emergency generating. Drawing 6 is the flow chart of the processing 
which used the elements 310, 350-390 of drawing 3 , and drawing 7 is the flow chart of the processing 
which used the elements 320-340 of drawing 3 . 

[0016] As shown in drawing 6 , when an emergency occurs, halt processing of equipment is performed 
and equipment stops, the main processing section 310 stores in the device-status storing table 380 first 
the device status acquired from the device-status storing table 390 at this time as a device status at the 
time of extraordinary generating in Step S101 at the time of extraordinary generating. Then, in Step 
SI 02, the signal which expresses under a halt to the signal transceiver section 340 is transmitted, and it 
goes into the equipment idle state of Step SI 03, In Step SI 04, the state of Step Si 03 continues until it 
receives the signal showing having recovered from the emergency transmitted from a position change 
sensor (signal transceiver section 340) in Step S205 of drawing 7 . And in Step S104, if this recovery 
signal is received, it will progress to Step SI 05 and recovery of equipment will be performed. 
[0017] About the recovery which is needed at this time, the recovery determination section 350 is 
determined based on the data of the recovery means table 360, the result is sent to the main processing 
section 310, and the main processing section 310 sends an instruction of recovery to each unit section 
370. Then, in Step SI 06, it investigates whether recovery was completed normally. Supposing it has 
ended normally, it will progress to Step SI 07 and return processing to the device status at the time of 
emergency generating will be performed shortly. Also about this return processing, like previous Step 
SI 05, the recovery determination section 350 is determined based on the data of the device-status 
storing table 380 at the time of the recovery means table 360 and extraordinary generating, and sends an 
instruction of return processing of the main processing section 310 in each unit section 370 based on the 
result. Then, if it investigated whether return processing was completed normally and has ended 
normally, it will progress to Step SI 10 and operation of equipment will be made to resume from a state 
just before equipment stopped as it is in Step SI 08. Moreover, when it judges with having not ended 
normally at Step SI 06 or Step SI 08, in Step SI 09, an error message is carried out so that an operator 
may understand the part of an error, and recovery or return processing is stopped. 
[0018] As shown in drawing 7 , when the signal transceiver section 340 receives the signal about an 
equipment halt by on the other hand the emergency transmitted in Step SI 02 having occurred in Step 
S200, this information is saved until Step S205 is given. When this information is not sent, processing of 
Step S205 is not performed. If reception of this step S200 is performed, in Step S201, position detection 
of the present equipment will be performed using the position measurement section 320. Then, in Step 
S202, calculation of position change is performed using the position change calculation section 330 
based on the measurement result of Step S201 . Next, in Step S203, the position change calculation result 
computed at Step S202 is judged using the signal transceiver section 340. Here, since a rapid position 
change of equipment continues, when it judges with (NG) which has not been recovered from an 
emergency, it returns to Step S200 as it is, and processing of Steps S200-S202 is repeated. 
[0019] In Step S203, a rapid position change of equipment is settled, when it judges with having 
recovered from the emergency (GOOD), it progresses to Step S204, and equipment investigates whether 
it is under [ halt ] ******** now. The signal which expresses under a halt in Step SI 02 of drawing 6 
will be transmitted, this is judged by whether it was saved at Step S200, if this signal is received and 
being saved, will progress to Step S205 and will transmit an emergency recovery signal to the main 
processing section 310. At this time, the receipt information of the signal showing under a saved halt is 
cleared. Moreover, in Step S203, since equipment is still normal when judged with having not received 
the signal showing under, a halt, it returns to Step S200, without performing transmission of the 
emergency recovery signal in Step S205. 
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[0020] Below, when the earthquake occurred during exposure explains the case where a rapid position 
change occurred and equipment stops, as a more concrete example of this processing. When a rapid 
position change occurs by occurence of earthquakes and equipment stops, the main processing section 
310 acquires the state of equipment when an earthquake occurs in Step SI 01 first, and saves it in the 
form of drawing 5 . In this example, since the earthquake occurred during exposure, as shown in 
drawing 5 , 1 (under exposure) goes into the sequence column. Moreover, the position of the wafer stage 
at this time (this example [x, y] = [+40, -60]), Number of sheets of a wafer (in this example, 25 sheets to 
the 1st cassette noting that there are two wafer cassettes) Or [ it is performing on-line processing to the 
2nd cassette zero sheet existence (in this example, it will mean that the cassette is not set), and now 
(state currently performed in this example) ] Information is stored, respectively. Then, in Step SI 02, it 
goes into the loop of Step SI 03 and Step SI 04 until it transmits the signal which expresses under a halt 
to a sensor side (signal transceiver section 340), it will be in the state under halt in Step SI 03 and an 
emergency recovery signal is sent from a sensor side (i.e., until it receives a recovery signal in Step 
S104). 

[0021] In a sensor side, the signal which expresses under an equipment halt from equipment in Step 
S200 is received, position detection of equipment is performed at Step S201, and position change is 
calculated from the result of Step S201 at Step S202. Then, if it judges [ whether position change of 
equipment continues, and ] whether it was stood still and position change still continues from the 
calculation result in Step S202 in Step S203, it will judge with NG, and will return to Step S200, and 
processing of Steps S201 and S202 will be repeated. If position change is settled, it will judge with 
GOOD at Step S203, and will progress to Step S204. In Step S204, since the signal which expresses 
under a halt with Step S200 is received, it judges with YES here and an emergency recovery signal is 
transmitted to equipment at Step S205. 

[0022] According to this, at Step SI 04, an emergency recovery signal is received and recovery of 
equipment is performed with reference to the device-status storing table 380 in Step SI 05 by the 
equipment side at the time of the recovery means table 360 shown by drawing 4 and drawing 5 , and 
extraordinary generating. If ID of the sequence of drawing 5 is first seen at this time, since it is 1 (under 
exposure), the item of "being :1 during exposure" of drawing 4 is referred to. First, since it is O about 
the wafer stage (W, Stage:A), it processes whether a wafer stage moves normally. It is related with a 
wafer cassette (W. Cassettel :B, ,W.Cassette2:C). Since it is **, if it means processing at the time of the 
need and the item with the still more nearly same drawing 5 is referred to the wafer cassette exists in the 
direction (1st wafer cassette) of B, and the wafer cassette does not exist in the direction (2nd wafer 
cassette) of C (0 means that the cassette is not set as mentioned above) -- it is - It processes whether 
about the wafer cassette, it is normally set only about the direction of B. Moreover, since it is x about 
on-line system (OnlineS.:Z), direct recovery is not performed. 

[0023] Next, in Step SI 06, if it judged whether the above recovery was completed normally and has 
ended normally, it will progress to Step SI 07 and will move to the return processing to the state at the 
time of emergency generating. That is, it is made to move to the position of [x, y] = [+40, -60] about a 
wafer stage from the table of drawing 4 and drawing 5 . Moreover, a wafer is 25-sheet existence (the 
wafer which has appeared in the present wafer stage is also included) to the wafer cassette of B. It 
investigates whether it is carrying out. Furthermore, about on-line system, it reboots so that it can . 
resume normally, and the communications processing of host KOMPYUTAHE etc. is given. 
[0024] Next, in Step S108, it judges whether the above return processing was completed normally, if it 
has terminated normally, it will progress to Step SI 10 and processing of equipment will be resumed, and 
a series of operation according to this invention is ended. Moreover, when it judges with having 
terminated abnormally in Step SI 06 and Step SI 08, it is the display (the item leading to abnormal 
termination is included) of an error. It ends without carrying out and performing a restart procedure. As 
an error message, when two sheets have become less than the time at the time of a halt, since two 
"wafers run short from the time of a halt, it cannot resume that the wafer fell from the wafer cassette 
etc., for example." The message to say can be displayed. 

[0025] In addition, without being limited to an above-mentioned example, it can deform suitably and 
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this invention can be carried out. For example, although each portion of 320, 330, and 340 in drawing 3 
is attached in an active damper or equipment similar to it, you may make it attach it in the floor to which 
semiconductor fabrication machines and equipment are installed at the case of semiconductor fabrication 
machines and equipment not being equipped with the active damper. Moreover, in ****, although it is 
made to perform recovery and return processing separately, you may be made to perform these 
processings simultaneously. Moreover, although the object for recoveries and two values for return 
processing existed in one item in the table of drawing 4 since recovery and return processing were 
separately performed in **** in that case, you may make it summarize a value in one item by 
performing recovery and return processing for this simultaneously one. Moreover, in ****, although the 
case of a rapid position change of the equipment by the earthquake was taken up as an example of 
emergency generating, when something collides with equipment, this invention can be applied as the 
same rapid position change. Furthermore, what is necessary is to be able to apply in addition to this, 
when equipment stops by the rapid fall of voltage by power failure etc., and just to use a voltmeter 
(ammeter) as detection equipment in that case. 

[0026] Next, the example of device manufacture which can use the semiconductor fabrication machines 
and equipment mentioned above is explained. Drawing 8 shows the flow of manufacture of minute 
devices (semiconductor chips, such as IC and LSI, a liquid crystal panel, CCD, the thin film magnetic 
head, micro machine, etc.). The pattern design of a device is performed at Step 1 (circuit design). The 
mask in which the designed pattern was formed is manufactured at Step 2 (mask manufacture). On the 
other hand, at Step 3 (wafer manufacture), a wafer is manufactured using material, such as silicon and 
glass. Step 4 (wafer process) is called last process, and forms an actual circuit on a wafer with 
lithography technology using the mask and wafer which carried out [ above-mentioned ] preparation. 
The following step 5 (assembly) is called back process, is a process semiconductor-chip-ized using the 
wafer produced by Step 4, and includes processes, such as an assembly process (dicing, bonding) and a 
packaging process (chip enclosure). At Step 6 (inspection), the check test of the semiconductor device 
produced at Step 5 of operation, an endurance test, etc. are inspected. A semiconductor device is 
completed through such a process and this is shipped (Step 7). 

[0027] Drawing 9 shows the detailed flow of the above-mentioned wafer process. The front face of a 
wafer is oxidized at Step 1 1 (oxidization). An insulator layer is formed in a wafer front face at Step 12 
(CVD). At Step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a wafer. 
Ion is driven into a wafer at Step 14 (ion implantation). A resist is applied to a wafer at Step 15 (resist 
processing). At Step 1 6 (exposure), by the aligner or the exposure method which gave [ above- 
mentioned ] explanation, the circuit pattern of a mask is arranged in two or more shot fields of a wafer, 
and printing exposure is carried out. The exposed wafer is developed at Step 17 (development). At Step 
18 (etching), portions other than the developed resist image are shaved off. The resist which etching 
could be managed with Step 19 (resist exfoliation), and became unnecessary is removed. By carrying 
out by repeating these steps, a circuit pattern is formed on a wafer multiplex. 
[0028] According to this, the large-sized device for which manufacture was difficult can be 
conventionally manufactured by the low cost. 
[0029] 

[Effect of the Invention] As explained above, according to this invention, the time to the recovery and 
the return from a halt of the equipment by emergency generating can be shortened, and more efficient 
device manufacture can be performed. That is, since the automatic maintenance work of recovery and 
return processing is done when equipment carries out an abnormal stop for emergency generating, the 
device status at that time is saved and an emergency is completed, when this work is completed 
normally, processing before emergency generating can be continued as it is. Moreover, since a failure 
part can be displayed even if an error occurs in maintenance work, unit exchange about the part can be 
performed smoothly, and the maintenance work according to each situation can be done also with other 
parts. Therefore, restoration can be performed efficiently and it is effective in this preventing the fall of 
production number of sheets. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention acquires the state of the equipment at that 
time, when emergencies, such as a rapid position change by the earthquake etc., occurred and equipment 
stops. Then, when it recovers from an emergency, it is related with the device manufacture method using 
the semiconductor fabrication machines and equipment and this which do automatic maintenance work 
(restoration processing) based on the processing beforehand set up about each unit of equipment, and 
perform restart of equipment, and a report of a failure part according to the result. 
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PRIOR ART 



[Description of the Prior Art] When emergencies, such as a rapid position change by the earthquake etc., 
occurred and equipment was stopped conventionally, subsequent recovery and subsequent return 
processing were performed according to the manual with which the inspection person in charge was 
decided. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, the time to the recovery and 
the return from a halt of the equipment by emergency generating can be shortened, and more efficient 
device manufacture can be performed. That is, since the automatic maintenance work of recovery and 
return processing is done when equipment carries out an abnormal stop for emergency generating, the 
device status at that time is saved and an emergency is completed, when this work is completed 
normally, processing before emergency generating can be continued as it is. Moreover, since a failure 
part can be displayed even if an error occurs in maintenance work, unit exchange about the part can be 
performed smoothly, and the maintenance work according to each situation can be done also with other 
parts. Therefore, restoration can be performed efficiently and it is effective in this preventing the fall of 
production number of sheets. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by such conventional method, on the occasion of 
recovery or restoration processing, there will surely be free time from an emergency end to recovery or a 
restoration processing start, and since the state of equipment when an emergency occurs is not known, in 
order to have to perform general maintenance work, unnecessary time will be spent, and there was a 
trouble that this led to the fall of production number of sheets. 

[0004] The purpose of this invention is to shorten and have the time to the recovery and the return from 
the abnormal stop of equipment in view of the trouble of such conventional technology in 
semiconductor fabrication machines and equipment and the device manufacture method using this, and 
enable it to perform more efficient device manufacture. 
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MEANS 



[Means for Solving the Problem] In order to attain this purpose, this invention is characterized by 
providing the following in semiconductor fabrication machines and equipment. A state acquisition 
means to acquire the information about the processing stage in the equipment at the time of a halt, and 
the state of each part of equipment when equipment stops by generating of an emergency (310 380) A 
detection means to detect that the aforementioned emergency was completed (320, 330, 340) A recovery 
means to send predetermined instructions to each part of equipment according to the processing stage of 
the equipment at the time of the aforementioned halt, and to perform recovery (310, 350, 360, 380) A 
return processing means to send instructions to each part of equipment after this recovery or in parallel 
to this recovery that each part of equipment should be returned to the state of each part of equipment at 
the time of the aforementioned halt. Here, the sign in a parenthesis shows the element which 
corresponds in an example. 

[0006] moreover, when equipment stops by generating of an emergency using such semiconductor 
fabrication machines and equipment, the device manufacture method of this invention The information 
about the processing stage in the equipment at the time of a halt and the state of each part of equipment 
is acquired. Detect it, when an emergency is completed, and after that, according to the processing stage 
of the equipment at the time of the aforementioned halt, send predetermined instructions to each part of 
equipment, and recovery is performed. Moreover, after this recovery or in parallel to this recovery, each 
part of equipment is returned to the state of each part of equipment at the time of the aforementioned 
halt, and it is characterized by continuing manufacture of a semiconductor device. 
[0007] 

[Embodiments of the Invention] In the desirable operation gestalt of this invention, the aforementioned 
detection means detects that the position change was completed, when it has a means to detect the 
position of equipment and equipment stops by position change. Moreover, the aforementioned return 
processing means sends the instructions for the aforementioned return, when the aforementioned 
recovery is completed normally. The aforementioned state acquisition means acquires the information 
about the processing stage in the equipment at the time of a halt, and the state of each part of equipment 
from the device-status storing table on which the newest information about the processing stage in 
equipment and the state of each part of equipment which equipment has when equipment stops by 
generating of an emergency is stored. Moreover, the aforementioned recovery means has the recovery 
table which specified the required processing for the recovery to each part of equipment according to the 
processing stage in the equipment at the time of a halt. Furthermore, when abnormalities become clear in 
the aforementioned recovery, it has a means to perform the required display related unusually. 
[0008] In this composition, when the emergency of a rapid position change causes an earthquake etc. 
and equipment carries out an abnormal stop, the information about the processing stage in the equipment 
at that time and the state of each part of equipment is recorded. And an instruction sends [ maintaining to 
the reboot of equipment, and each unit, when it judges that it recovered from the emergency from the 
detection result of a position detection means, and ], the state of each part of equipment recorded when it 
judged that it is normal as a result and equipment stopped by emergency generating reads, and an 
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EXAMPLE 



[Example] The perspective diagram showing the appearance of the semiconductor fabrication machines 
and equipment which drawing 1 requires for one example of this invention, and drawing 2 are drawings 
showing the internal structure of drawing 1 . As shown in this drawing, these semiconductor fabrication 
machines and equipment are arranged to the ** tone chamber 1 01 which performs environmental 
temperature control of the main part of equipment, and its interior. In the display unit 102 for EWS and 
the main part of equipment which display the predetermined information in the EWS main part 106 and 
equipment which have CPU which controls the main part of equipment It has the console section 
containing the control panel 103 for performing a predetermined input to the monitor TV 105 which 
displays the image information obtained through an image pck-up means, and equipment, and the 
keyboard 104 grade for EWS. For an emergency stop switch and 109, as for a LAN telecommunication 
cable and 111, 110, such as various switches and a mouse, is [ 107 / an ON-OFF switch and 108 / the jet 
pipe of generation of heat from a console function and 1 12 ] the exhausts of a chamber among drawing. 
The main part of semiconductor fabrication machines and equipment is installed in the interior of a 
chamber 101. The display 102 for EWS is a thing thin shape flat type [, such as EL, plasma, and liquid 
crystal, ], is dedicated to chamber 101 front face, and is connected with the EWS main part 106 by the 
LAN cable 1 10. A control panel 103, a keyboard 104, and monitor TV 105 grade are also installed in 
chamber 101 front face, and enable it to have performed the same console operation as usual from 
chamber 101 front face. 

[0010] In drawing 2 , the stepper as semiconductor fabrication machines and equipment is shown. 
Among drawing, a reticle and 203 are wafers, and 202 can imprint the pattern on a reticle 202 to the 
photosensitive layer on a wafer 203 with the projection lens 206, when the flux of light which came out 
of light equipment 204 illuminates a reticle 202 through the lighting optical system 205. The reticle 202 
is supported by the reticle stage 207 for holding a reticle 202 and moving. A wafer 203 is exposed after 
vacuum adsorption has been carried out by the wafer chuck 291. The wafer chuck 291 is movable to 
each shaft orientations with the wafer stage 209. The reticle optical system 281 for detecting the amount 
of position gaps of a reticle is arranged at the reticle 202 bottom. The projection lens 206 is adjoined 
above the wafer stage 209, and the off-axis microscope 282 is arranged. It is a main role that the off-axis, 
microscope 282 performs relative-position detection with an internal reference mark and the alignment 
mark on a wafer 203. Moreover, these stepper main part is adjoined, the reticle library 220 and the wafer 
carrier elevator 230 which are a peripheral device are arranged, and a required reticle and a required 
wafer are conveyed by the reticle transport device 221 and the wafer transport device 231 at a stepper 
main part. The chamber 101 consists of a filter box 213 which filters the air-conditioning cabin 210 and 
minute foreign matter which mainly perform temperature control of air, and forms the uniform flow of 
pure air, and a booth 214 which intercepts equipment environment with the exterior. Within a chamber 
101, the air by which temperature control was carried out at the condensator 215 and the reheat heater 
216 in the air-conditioning cabin 210 is supplied in a booth 214 through an air filter g by the blower 217. 
From the return mouth ra, the air supplied to this booth 214 is incorporated again in the air-conditioning 
cabin 210, and circulates through the inside of a chamber 101. Usually, strictly, this chamber 101 has 
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introduced the air outside the booth 214 of about ten percent of the amount of recirculating airs through 
a blower from the open air inlet oa in which it was prepared in the air-conditioning cabin 210, in order to 
always maintain the inside of not the perfect circulatory system but the booth 214 at a positive pressure. 
Thus, it makes it possible for a chamber 101 to keep constant the environmental temperature on which 
this equipment is put, and to keep air pure. Moreover, in preparation for cooling of a ultrahigh pressure 
mercury lamp, or poisonous gas generating at the time of laser abnormalities, an inlet port sa and an 
exhaust port ea are formed in light equipment 204, and the forcible exhaust air of a part of air in a booth 
214 is carried out via light equipment 204 at the plant through the ventilating fan of the exclusive use 
with which the air-conditioning cabin 210 was equipped. Moreover, it connected with the open air inlet 
oa and the return mouth ra of the air-conditioning cabin 210, respectively, and they are equipped with 
the chemisorption filter cf for removing the chemical in air. 295 is a damper and has mitigated the shake 
by vibration etc. from semiconductor fabrication machines and equipment. 
[001 1] Drawing 3 is the block diagram showing the composition of the portion concerning the 
processing at the time of emergency generating in these semiconductor fabrication machines and 
equipment. When each instruction of maintenance processing and recovery is sent to the unit section 370 
or equipment stops by emergency generating according to the signal which 310 is the main processing 
section and has been sent from the signal transceiver section 340 in this drawing The device status at 
that time is acquired from the device- status storing table 380 at the time of extraordinary generating, and 
it writes in the device-status storing table 390, or processes sending the information on the device-status 
storing table 390 to the recovery determination section 350 at the time of extraordinary generating etc. 
about recovery. 320 is the equipment position measurement section and is attached in the damper 295 of 
drawing 2 . 

[0012] The equipment position measurement section 320 measures the position of the present 
equipment, and transmits a measurement value to the equipment position change calculation section 
330. The equipment position change calculation section 330 calculates position change of equipment 
from the position measured in the equipment position measurement section 320, and transmits the result 
to the signal transceiver section 340. The signal transceiver section 340 judges whether based on the 
position change information sent from the equipment position change calculation section 330, it 
recovered from the emergency, and sends the result to the main processing section 310 as a signal. 
[0013] The recovery determination section 350 reads the data immediately after emergency generating 
in the device-status storing table 380 at the time of extraordinary generating, chooses required 
processing from the recovery means table 360 based on the data, and sends the processing information 
to the main processing section 310. Recovery required for the recovery determination section 350 is 
stored in the recovery means table 360 as a table. The example of a format of this table is shown in 
drawing 4 . 

[0014] The unit section 370 points out the reticle stage 207 of drawing 2 , the wafer stage 209, a wafer 
conveyance system, etc. A device status when the signal with which an emergency is expressed from the 
signal transceiver section 340 is sent to the main processing section 3 10 is stored in the device-status 
storing table 380 via the main processing section 310 from the device-status storing table 390 at the time 
of extraordinary generating. The newest state of the device status which changes every moment is stored 
in the device-status storing table 390 in detail. At the time of extraordinary generating, the device-status 
storing table 380 and the device-status storing table 390 are the same formats fundamentally, and show 
the example of a format of these tables to drawing 5 . 

[0015] Drawing 6 and drawing 7 are flow charts which illustrate processing of the portion concerning 
the processing at the time of this emergency generating. Drawing 6 is the flow chart of the processing 
which used the elements 310, 350-390 of drawing 3 , and drawing 7 is the flow chart of the processing 
which used the elements 320-340 of drawing 3 . 

[0016] As shown in d rawing 6 3 when an emergency occurs, halt processing of equipment is performed 
and equipment stops, the main processing section 310 stores in the device-status storing table 380 first 
the device status acquired from the device-status storing table 390 at this time as a device status at the 
time of extraordinary generating in Step SI 01 at the time of extraordinary generating. Then, in Step 
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SI 02, the signal which expresses under a halt to the signal transceiver section 340 is transmitted, and it 
goes into the equipment idle state of Step SI 03. In Step SI 04, the state of Step SI 03 continues until it 
receives the signal showing having recovered from the emergency transmitted from a position change 
sensor (signal transceiver section 340) in Step S205 of drawing 7 . And in Step S104, if this recovery 
signal is received, it will progress to Step SI 05 and recovery of equipment will be performed. 
[0017] About the recovery which is needed at this time, the recovery determination section 350 is 
determined based on the data of the recovery means table 360, the result is sent to the main processing 
section 310, and the main processing section 310 sends an instruction of recovery to each unit section 
370. Then, in Step S106, it investigates whether recovery was completed normally. Supposing it has 
ended normally, it will progress to Step SI 07 and return processing to the device status at the time of 
emergency generating will be performed shortly. Also about this return processing, like previous Step 
S105, the recovery determination section 350 is determined based on the data of the device-status 
storing table 380 at the time of the recovery means table 360 and extraordinary generating, and sends an 
instruction of return processing of the main processing section 310 in each unit section 370 based on the 
result. Then, if it investigated whether return processing was completed normally and has ended 
normally, it will progress to Step SI 10 and operation of equipment will be made to resume from a state 
just before equipment stopped as it is in Step SI 08. Moreover, when it judges with having not ended 
normally at Step SI 06 or Step SI 08, in Step SI 09, an error message is carried out so that an operator 
may understand the part of an error, and recovery or return processing is stopped. 
[0018] As shown in drawing 7 , when the signal transceiver section 340 receives the signal about an 
equipment halt by on the other hand the emergency transmitted in Step SI 02 having occurred in Step 
S200, this information is saved until Step S205 is given. When this information is not sent, processing of 
Step S205 is not performed. If reception of this step S200 is performed, in Step S201, position detection 
of the present equipment will be performed using the position measurement section 320. Then, in Step 
S202, calculation of position change is performed using the position change calculation section 330 
based on the measurement result of Step S201. Next, in Step S203, the position change calculation result 
computed at Step S202 is judged using the signal transceiver section 340. Here, since a rapid position 
change of equipment continues, when it judges with (NG) which has not been recovered from an 
emergency, it returns to Step S200 as it is, and processing of Steps S200-S202 is repeated. 
[0019] In Step S203, a rapid position change of equipment is settled, when it judges with having 
recovered from the emergency (GOOD), it progresses to Step S204, and equipment investigates whether 
it is under [ halt ]******** n0 w. The signal which expresses under a halt in Step SI 02 of drawing 6 
will be transmitted, this is judged by whether it was saved at Step S200, if this signal is received and 
being saved, will progress to Step S205 and will transmit an emergency recovery signal to the main 
processing section 3 10. At this time, the receipt information of the signal showing under a saved halt is 
cleared. Moreover, in Step S203, since equipment is still normal when judged with having not received 
the signal showing under a halt, it returns to Step S200, without performing transmission of the 
emergency recovery signal in Step S205. 

[0020] Below, when the earthquake occurred during exposure explains the case where a rapid position 
change occurred and equipment stops, as a more concrete example of this processing. When a rapid 
position change occurs by occurence of earthquakes and equipment stops, the main processing section 
310 acquires the state of equipment when an earthquake occurs in Step S101 first, and saves it in the 
form of drawing 5 . In this example, since the earthquake occurred during exposure, as shown in 
drawing 5 , 1 (under exposure) goes into the sequence column. Moreover, the position of the wafer stage 
at this time (this example [x, y] = [+40, -60]), Number of sheets of a wafer (in this example, 25 sheets to 
the 1st cassette noting that there are two wafer cassettes) Or [ it is performing on-line processing to the 
2nd cassette zero sheet existence (in this example, it will mean that the cassette is not set), and now 
(state currently performed in this example) ] Information is stored, respectively. Then, in Step SI 02, it 
goes into the loop of Step SI 03 and Step SI 04 until it transmits the signal which expresses under a halt 
to a sensor side (signal transceiver section 340), it will be in the state under halt in Step SI 03 and an 
emergency recovery signal is sent from a sensor side (i.e., until it receives a recovery signal in Step 
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SI 04). 

[0021] In a sensor side, the signal which expresses under an equipment halt from equipment in Step 
S200 is received, position detection of equipment is performed at Step S201, and position change is 
calculated from the result of Step S201 at Step S202. Then, if it judges [ whether position change of 
equipment continues, and ] whether it was stood still and position change still continues from the 
calculation result in Step S202 in Step S203, it will judge with NG, and will return to Step S200, and 
processing of Steps S201 and S202 will be repeated. If position change is settled, it will judge with 
GOOD at Step S203, and will progress to Step S204. In Step S204, since the signal which expresses 
under a halt with Step S200 is received, it judges with YES here and an emergency recovery signal is 
transmitted to equipment at Step S205. 

[0022] According to this, at Step SI 04, an emergency recovery signal is received and recovery of 
equipment is performed with reference to the device-status storing table 380 in Step SI 05 by the 
equipment side at the time of the recovery means table 360 shown by drawing 4 and drawing 5 , and 
extraordinary generating. If ID of the sequence of drawing 5 is first seen at this time, since it is 1 (under 
exposure), the item of "being :1 during exposure" of drawing 4 is referred to. First, since it is O about 
the wafer stage (W. Stage: A), it processes whether a wafer stage moves normally. It is related with a 
wafer cassette (W. Cassettel :B, W.Cassette2:C). Since it is **, if it means processing at the time of the 
need and the item with the still more nearly same drawing 5 is referred to the wafer cassette exists in the 
direction (1st wafer cassette) of B, and the wafer cassette does not exist in the direction (2nd wafer 
cassette) of C (0 means that the cassette is not set as mentioned above) — it is — It processes whether 
about the wafer cassette, it is normally set only about the direction of B. Moreover, since it is x about 
on-line system (OnlineS.:Z), direct recovery is not performed. 

[0023] Next, in Step SI 06, if it judged whether the above recovery was completed normally and has 
ended normally, it will progress to Step S 107 and will move to the return processing to the state at the 
time of emergency generating. That is, it is made to move to the position of [x, y] = [+40, -60] about a 
wafer stage from the table of drawing 4 and drawing 5 . Moreover, a wafer is 25-sheet existence (the 
wafer which has appeared in the present wafer stage is also included) to the wafer cassette of B. It 
investigates whether it is carrying out. Furthermore, about on-line system, it reboots so that it can 
resume normally, and the communications processing of host KOMPYUTAHE etc. is given. 
[0024] Next, in Step SI 08, it judges whether the above return processing was completed normally, if it 
has terminated normally, it will progress to Step SI 10 and processing of equipment will be resumed, and 
a series of operation according to this invention is ended. Moreover, when it judges with having 
terminated abnormally in Step SI 06 and Step SI 08, it is the display (the item leading to abnormal 
termination is included) of an error. It ends without carrying out and performing a restart procedure. As 
an error message, when two sheets have become less than the time at the time of a halt, since two 
"wafers run short from the time of a halt, it cannot resume that the wafer fell from the wafer cassette 
etc., for example." The message to say can be displayed. 

[0025] In addition, without being limited to an above-mentioned example, it can deform suitably and 
this invention can be carried out. For example, although each portion of 320, 330, and 340 in drawing 3 
is attached in an active damper or equipment similar to it, you may make it attach it in the floor to which 
semiconductor fabrication machines and equipment are installed at the case of semiconductor fabrication 
machines and equipment not being equipped with the active damper. Moreover, in ****, although it is 
made to perform recovery and return processing separately, you may be made to perform these 
processings simultaneously. Moreover, although the object for recoveries and two values for return 
processing existed in one item in the table of drawing 4 since recovery and return processing were 
separately performed in **** in that case, you may make it summarize a value in one item by 
performing recovery and return processing for this simultaneously one. Moreover, in ****, although the 
case of a rapid position change of the equipment by the earthquake was taken up as an example of 
emergency generating, when something collides with equipment, this invention can be applied as the 
same rapid position change. Furthermore, what is necessary is to be able to apply in addition to this, 
when equipment stops by the rapid fall of voltage by power failure etc., and just to use a voltmeter 
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(ammeter) as detection equipment in that case. 

[0026] Next, the example of device manufacture which can use the semiconductor fabrication machines 
and equipment mentioned above is explained. Drawing 8 shows the flow of manufacture of minute 
devices (semiconductor chips, such as IC and LSI, a liquid crystal panel, CCD, the thin film magnetic 
head, micro machine, etc.). The pattern design of a device is performed at Step 1 (circuit design). The 
mask in which the designed pattern was formed is manufactured at Step 2 (mask manufacture). On the 
other hand, at Step 3 (wafer manufacture), a wafer is manufactured using material, such as silicon and 
glass. Step 4 (wafer process) is called last process, and forms an actual circuit on a wafer with 
lithography technology using the mask and wafer which carried out [ above-mentioned ] preparation. 
The following step 5 (assembly) is called back process, is a process semiconductor-chip-ized using the 
wafer produced by Step 4, and includes processes, such as an assembly process (dicing, bonding) and a 
packaging process (chip enclosure). At Step 6 (inspection), the check test of the semiconductor device 
produced at Step 5 of operation, an endurance test, etc. are inspected. A semiconductor device is 
completed through such a process and this is shipped (Step 7). 

[0027] Drawing 9 shows the detailed flow of the above-mentioned wafer process. The front face of a 
wafer is oxidized at Step 1 1 (oxidization). An insulator layer is formed in a wafer front face at Step 12 
(CVD). At Step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a wafer. 
Ion is driven into a wafer at Step 14 (ion implantation). A resist is applied to a wafer at Step 15 (resist 
processing). At Step 16 (exposure), by the aligner or the exposure method which gave [ above- 
mentioned ] explanation, the circuit pattern of a mask is arranged in two or more shot fields of a wafer, 
and printing exposure is carried out. The exposed wafer is developed at Step 17 (development). At Step 
1 8 (etching), portions other than the developed resist image are shaved off. The resist which etching 
could be managed with Step 19 (resist exfoliation), and became unnecessary is removed. By carrying 
out by repeating these steps, a circuit pattern is formed on a wafer multiplex. 
[0028] According to this, the large-sized device for which manufacture was difficult can be 
conventionally manufactured by the low cost. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the perspective diagram showing the appearance of the semiconductor fabrication 

machines and equipment concerning one example of this invention. 

[Drawing 2 ] It is drawing showing the internal structure of the equipment of drawing 1 . 

[Drawing 3] It is the block diagram showing the composition of the portion concerning the processing at 

the time of emergency generating in the equipment of drawing 1 . 

[Drawing 4] It is drawing showing the recovery means table in the composition of drawing 3 . 
[Drawing 5 ] It is drawing showing the time of an equipment halt by emergency generating in the 
composition of drawing 3 , and the newest device-status table. 

[Drawing 6] It is the flow chart which shows the processing by the side of the equipment in the 
composition of drawing 3 . 

[Drawing 7 ] It is the flow chart which shows the processing by the side of the position change sensor in 
the composition of drawing 3 . 

[Drawing 8] It is the flow chart which shows the example of device manufacture which can use the 
equipment or the method of this invention. 

[Drawing 9] It is the flow chart which shows the detailed flow of the wafer process in drawing 8 . 
[Description of Notations] 

A ** tone chamber, the display unit for 102:EWS, 103 : 101: A control panel, 104: The keyboard for 
EWS, 105 : Monitor TV, a 106:EWS main part, 107: An ON-OFF switch, a 108:emergency stop switch, 
109 : Various switches, 1 10:LAN telecommunication cables, such as a mouse, a 1 1 1 :jet pipe, 112: The 
exhaust, 202 : A reticle, a 203:wafer, 204:light equipment, 205 lighting optical system, 206: A 
projection lens, a 207:reticle stage, 209 : A wafer stage, 210: An air-conditioning cabin, a 213:filter box, 
a 214:booth, 217 : A blower, 281: A reticle microscope, a 282:off-axis microscope, 295 : A damper, 
310: The main processing section, the 320:equipment position measurement section, 330 : The 
equipment position change calculation section, 340: The signal transceiver section, the 350:recovery 
determination section, 360 : A recovery means table, the time of 370:unit section and 3 80 extraordinary 
generating— a device-status storing table and 390: -- a device-status storing table, g:air filter, 
cfchemisorption filter, oa:open air inlet, and a ra:return mouth 
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